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湾顶，可达 75 mg/m3，其分布随着湾顶向湾口至外海呈现递减的趋势。而 PHY
（浮游植物）值变化的海域范围较大，由同安湾的高值一直延伸至外海。主要原
因可能是因为夏季是营养盐、温度、光照等条件都较适合浮游植物生长的季节，
因此厦门湾整体海域的浮游植物含量都较高，最高至 122 mg/m3。 





























































A 3D hydrodynamic model coupled with a NPZD biological model is developed 
to investigate the circulation and ecosystem dynamics for Xiamen Bay. The 
hydrodynamic model is well validated against the observations, which provides 
confidence for biological simulation. From the results, we find the flow pattern in 
Xiamen Bay is characterized by a semi-diurnal tidal current that is significantly 
affected by bathymetry. During Spring tides, the tidal currents are apparently strong. 
While currents in north-south direction exist in the vicinity of the Western basin and 
Zhubaoyu Islet, east-west flow is found in the Jiulongjiang estuary because of its 
layout and the effect of river runoff. Generally, flow strength attenuates from bay 
mouth to the bay head. Additionally, three separated channels are found to serve as the 
ducts of relative strong flow. When ebbing, leak beach develops close to Jiulongjiang 
River southern bay and northern bay as well as Tongan Bay head. 
Due to summer growth of phytoplankton, nitrate and nitrite are highly demanded. 
Resulting from this summer demand, the model simulation shows higher total N and 
DIN during winter than summer. On average, the DIN concentration is around 500 
mg/m3 in Xiamen Bay with Jiulongjiang River serving as the main source which 
brings high concentration nutrients from upstream. Nitrate concentration, the main 
part of DIN, increases slightly from winter to summer, in most area including 
Jiulongjiang estuary, the Western basin and Tongan Bay, partly due to the sensitivity 
of N fixation to temperature.  
However, the distribution of DIP turns to be very different with the highest value, 
up to 75 mg/m3, at the Tongan Bay head from where DIP concentration then decreases. 
Low DIP is found near Xiamen Bay mouth and in the coastal waters. Phytoplankton 
concentration varies from location to location. High values, up to 120 mg/m3, extend 
from Tongan Bay to offshore water bodies covering the whole bay in summer. The 
main reason of this distribution is summer nutrient level, temperature and light 
condition are all favorable for phytoplankton growth.  















factors such as nutrients and temperature tends to be vertically homogenous. So the 
vertical distributions of DIN, DIP and PHY are similar with very weak vertical 
gradients.  Tide also plays an important role in driving these distributions. The area 
of high concentrations extends dramatically during ebb.  In Xiamen Bay, the 
phytoplankton growth is mainly P-limited. In our model simulation, phytoplankton 
distribution shows to be highly correlated with DIP pattern.  
In summer, the numbers of zooplankton larvae and worm water species increase 
leading to a higher density of zooplankton. Zooplankton density decreases from 
Tongan Bay head, the northern area of the Western basin and Jiulongjiang River 
mouth to the coastal. Variations of Partial Organic Carbon (POC) are only significant 
in the vicinity of Jiulongjiang River mouth, the Western basin and Tongan Bay. There 
is high POC near those locations both in winter and summer. Typically, POC is higher 
in near shore region than in offshore waters. 
COD tend to be vertically homogenous due to strong mixing. COD values are 
high during flood while low during ebb, varying in a 12-hour period manner 
correlated well with the semi-diurnal tides in Xiamen Bay.  
 





























































































河口区、南部及东部海域（如图 1.1 所示）。 
 
 
图 1.1 厦门湾平面图 
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